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Summary  Irrational  antibiotic  prescription  is  common  in  developing  countries,
including  in  Indonesia.  The  aims  of  this  study  were  to  evaluate  antibiotic  prescrip-
tion  patterns  and  the  factors  related  to  the  rationale  for  antibiotic  prescriptions  in
community  health  centers  in  Depok  City,  Indonesia.  The  study  employed  a  cross-
sectional  design  in  eleven  primary  health  centers  in  Depok  City,  Indonesia.  The
sample  consisted  of  28  physicians  and  788  oral  antibiotic  prescriptions,  392  of
which  were  evaluated  for  rationality  according  to  local  guidelines  issued  by  the
Ministry  of  Health  Republic  of  Indonesia  from  October  to  December  2012.  Data  were
analyzed  with  chi-square  tests  and  logistic  regression  analysis.  The  most  widely  pre-
scribed  antibiotics  were  amoxicillin  (73.5%)  and  co-trimoxazole  (17.4%).  The  most
frequent  diseases  were  acute  pharyngitis  (40.2%)  and  non-speciﬁc  respiratory  infec-
tion  (25.4%).  Approximately  220  of  the  392  prescriptions  did  not  meet  the  criteria  for
rational  antibiotic  prescriptions  with  regard  to  antibiotic  selection  (22.7%),  duration
of  administration  (72.3%),  frequency  of  administration  (3.2%),  or  duration  and  fre-
quency  of  administration  (1.8%).  Physicians  who  had  attended  training  for  rational
drug  use  were  2.01  times  more  rational  than  physicians  who  had  never  attended
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Introduction
Antibiotics  are  the  most  frequently  used  drugs  in
health service  facilities,  and  they  must  be  used
rationally  to  provide  optimal  beneﬁts  [1]. The
irrational use  of  antibiotics  has  negative  health
consequences, including  bacterial  antibiotic  resis-
tance, treatment  inefﬁciency,  increased  morbidity
and mortality,  and  increased  health  care  costs
[2—4].  However,  the  rational  use  of  antibiotics
remains a  signiﬁcant  problem  in  many  countries,
especially in  developing  countries  [5—10]. Strate-
gies are  needed  to  effectively  address  this  issue
and to  avoid  the  negative  consequences  of  antibi-
otic  misuse.  Rational  use  of  medicines  requires  that
‘‘patients  receive  medications  appropriate  to  their
clinical needs,  in  doses  that  meet  their  own  indi-
vidual requirements,  for  an  adequate  period  of
time, and  at  the  lowest  cost  to  them  and  their
community’’ [11].
The  rational  use  of  drugs  is  associated  with
several factors,  including  health  care  workers,
patients, patient  load  and  health  care  facilities
[12,13].  Factors  associated  with  increased  drug
prescription  rationality  by  prescribing  health  work-
ers include  training  for  rational  drugs,  years  of
practice,  and  educational  background  [12,14]. The
rational prescription  of  drugs  is  also  associated  with
the characteristics  of  health  care  facilities,  includ-
ing the  availability  of  treatment  guidelines  and  the
availability  of  drugs  [12,13].
The prevalence  of  infectious  diseases  in
Indonesia is  high.  The  results  of  The  National  Basic
Health  Research  in  2013  show  that  between  2007
and  2013  the  prevalence  of  acute  respiratory  infec-
tion increased  from  24.0%  to  25.0%,  pneumonia
from 2.1%  to  2.7%,  and  hepatitis  from  0.6%  to  1.2%.
The prevalence  of  tuberculosis  (TB)  was  unchanged
at 0.4%,  while  diarrhea  and  malaria  decreased
from 9.0%  to  3.5%  and  2.95%  to  1.9%,  respectively
[14].  The  most  effective  approach  for  improv-
ing medicine  use  in  primary  care  in  developing
a
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ort  working  period  (i.e.,  <7  years)  were  3.95  times  more
iotics  than  physicians  who  had  been  working  for  longer
st  antibiotics  were  prescribed  irrationally.  Training  for
 of  practice  were  factors  related  to  the  rationality  of
able  interventions  are  urgently  required  to  encourage
ntibiotics  in  the  PHCs.
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ountries  involves  a combination  of  health
ersonnel education  and  supervision,  consumer
ducation, and  ensuring  that  there  is  an  adequate
upply of  appropriate  medicines  [15]. To  prevent
rrational prescribing,  in  2007,  the  Indonesian
inistry of  Health  developed  strategies  and  inter-
entions  including  a  rational  drug  use  course,  an
ssential medicine  list,  and  Standard  Treatment
uidelines. The  guidelines  contain  systematically
eveloped statements  that  include  recommenda-
ions and  information  to  assist  physicians  and  other
ealth care  practitioners  to  make  decisions  about
ppropriate  health  care  for  114  diseases,  including
3 infectious  diseases  [16]. However,  adherence
o clinical  guidelines  can  be  low  among  low-  and
iddle-income  countries  [9].
Depok  is  a city  bordering  Jakarta,  the  capi-
al of  the  Republic  of  Indonesia,  with  an  area  of
00.3 km2, a  population  of  1,898,567,  and  an  aver-
ge population  density  of  9479  people/km2 in  2012.
t has  11  sub-district  primary  health  centers  (PHCs),
ach of  which  supervises  1—3  village  community
ealth centers  (CHC)  [17].  Based  on  disease  pattern
ata, infectious  diseases  were  the  most  commonly
reated outpatient  illnesses  in  these  11  PHCs  in
008. In  these  health  care  centers,  46.22%  of  all
rescriptions  were  for  antibiotics,  which  is  high.
he rationality  of  the  prescriptions  in  dose  accu-
acy, choice  of  drug,  and  frequency  and  duration  of
dministration  is  unknown  [18].
However,  research  evaluating  the  factors  that
nﬂuence the  use  of  antibiotics  by  health  providers
n low-income  countries  is  rare  [19]. In  the  absence
f research  on  prescribing  antibiotics  in  primary
ealth care  centers  in  Depok,  it  was  necessary
o conduct  a  study  to  evaluate  whether  antibi-
tics were  prescribed  rationally  and  whether  the
rescribing  patterns  varied  depending  on  the  char-
cteristics  of  the  prescriber.  The  present  research
imed to  analyze  the  rationality  of  antibiotic
rescriptions  and  its  relationship  with  prescriber
haracteristics across  all  sub-district  PHCs  in  Depok
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Table  1  Demographic  of  physicians  and  patients  with
antibiotic  prescription.
Demographics  Frequency  (%)
Physician  (n  = 28)
Gender
Male  6  (21.4)
Female  22  (78.6)
Education
General  medicine 27  (96.4)
Postgraduate  in  medicine 1  (3.6)
Experience
Short  (<7  years)  10  (35.7)
Long  (≥7  years)  18  (64.3)
Training  of  rational  drug  use
Had  attended  22  (78.6)
Had  never  attended  6  (21.6)
Patient  with  antibiotic  (n  =  788)
Gender
Male  359  (45.6)
Female  429  (54.4)
Age  of  patient
≤5  years  180  (22.8)
6—11  years  108  (13.7)
12—18  years  72  (9.1)
19—60  years  362  (46.0)
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sFigure  1  Study  ﬂowchart.
ity  to  enable  the  development  of  targeted  future
nterventions.
aterials and methods
his  cross-sectional  study  was  conducted  at  all  (11)
ub-district  PHCs’  community  health  centers  con-
aining 32  physicians  in  Depok  City,  West  Java,
ndonesia. The  sample  consisted  of  those  physi-
ians who  agreed  to  participate.  Written  approval
o conduct  this  study  was  obtained  from  the  Health
uthority  of  Depok  City,  and  all  participants  pro-
ided written,  informed  consent.
Total sampling  was  used  to  select  the  physi-
ians. The  total  number  of  antibiotic  prescriptions
etween October  and  December  2012  (a  heavy  rainy
eason)  was  estimated  as  a  single  population.  A
escriptive  analysis  covered  788  oral  antibiotic  pre-
criptions.  A  target  sample  size  of  392  antibiotic
rescriptions was  required  for  rationality  analysis.
he quantity  of  prescriptions  per  physician  was  cal-
ulated based  on  the  proportion  of  prescriptions
nd physicians  [20].  Simple  random  sampling  was
sed to  obtain  sample  antibiotic  prescriptions  from
ach physician  (Fig.  1).
The rationality  of  the  antibiotic  prescriptions
as evaluated  based  on  the  suitability  of  the  antibi-
tic selection,  dose  conformity,  and  duration  and
requency  of  use,  as  recommended  in  the  treat-
ent guidelines  issued  by  the  Ministry  of  Health  of
he Republic  of  Indonesia  [16].  For  the  treatment
o
w
p>60  years  66  (8.4)
f  diseases  not  included  in  these  guidelines,  other
herapeutic  guidelines  were  used  [21—26].
Statistical analysis  was  performed  using  SPSS
ersion 18  (SPSS  Corp,  Chicago,  IL,  USA).  A
escriptive analysis,  including  frequencies  and  per-
entages, was  generated,  and  chi-squared  tests
ere performed.  Logistic  regression  analysis  was
sed to  determine  the  variables  associated  with  the
ationality  of  antibiotic  prescriptions.  The  level  of
tatistical signiﬁcance  was  set  at  p <  0.05.
esults
escriptive analysis
 total  of  28  physicians  agreed  to  participate  out  of
he total  population  of  32  physicians  practicing  in
he sub-district  PHCs.  Most  of  the  physicians  were
omen  (78.6%),  had  a general  medical  education
96.4%), had  practiced  for  >7  years  (64.3%),  and
ad attended  training  on  rational  drug  use  (78.6%)
Table  1).
Of the  4287  prescriptions  written  during  the
tudy period,  1209  prescriptions  contained  antibi-
tics, of which  788  prescriptions  for  antibiotics
ere evaluated.  Antibiotics  were  prescribed  for
atients  aged  from  <5  years  to  >60  years.  The
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Table  2  Antibiotic  prescription  patterns  based  on  the  therapy  of  diseases.
Type  of  diseases Type  of  antibiotic Total (%)
Am  Ce  Ci  Ch  Co  Er  Me  Te Th
Abscess,  furuncle,  and
carbuncle
2  0  0  0  1  0  0  0  0  3  (0.4)
Acute  otitis  media 8  0  0  0  1  0  0  0  0  9  (1.1)
Acute  pharyngitis 270  0  12  0  34  1  0  0  0  317  (40.2)
Acute  tonsillitis  35  0  0  0  6  1  0  0  0  42  (5.3)
Amebiasis  0  0  0  0  10  0  0  0  0  10  (1.3)
Bacterial  conjunctivitis  12  0  0  0  0  0  0  0  0  12  (1.5)
Burn  wound  1  0  0  0  0  0  0  0  0  1  (0.1)
Bronchitis  4  1  1  0  0  0  0  0  0  6  (0.8)
Bronchopneumonia  0  1  0  0  0  1  0  0  0  2  (0.3)
Chronic  suppurative  otitis  2  0  0  0  0  0  0  0  0  2  (0.3)
Common  cold  24  0  1  0  4  0  0  0  0  29  (3.7)
Coughs  5  0  0  0  1  0  0  0  0  6  (0.8)
Cystitis  5  0  4  0  3  0  0  0  0  12  (1.5)
Dengue  fever  3  1  0  0  0  0  0  0  3  7  (0.9)
Diarrhea  0  1  0  0  23  0  0  5  0  29  (3.7)
Dysentery  0  0  0  0  0  0  3  0  0  3  (0.4)
Dyspepsia  2  0  0  0  1  0  0  0  0  3  (0.4)
Eczema  10  0  0  0  0  0  0  1  0  11  (1.4)
Febris  observation  5  0  1  0  6  0  0  0  0  12  (1.5)
Impetigo  11  0  0  0  1  0  0  0  0  12  (1.5)
Mumps  1  0  0  0  0  0  0  0  0  1  (0.1)
Non-speciﬁc  gastro  intestinal
infection
1  0  0  0  0  0  0  0  0  1  (0.1)
Non-speciﬁc  acute
respiratory  infection
156 0  2  0  42  0  0  0  0  200  (25.4)
Non-speciﬁc  skin  disorders 13  0  1  0  1  0  2  1  0  18  (2.3)
Other  signs  and  symptoms  6  0  0  0  0  0  0  0  0  6  (0.8)
Pneumonia  0  0  1  0  3  0  0  0  0  4  (0.5)
Sinusitis  1  0  0  0  0  0  0  0  0  1  (0.1)
Stomatitis  2  0  0  0  0  0  0  0  0  2  (0.3)
Tuberculosis  suspect  0  1  0  0  0  0  0  0  0  1  (0.1)
Typhoid  0  0  2  1  0  0  0  0  23  26  (3.3)
Total  (%)  579  (73.5)  5  (0.6)  25  (3.2)  1  (0.1)  137  (17.4)  3  (0.4)  5  (0.6)  7  (0.9)  26  (3.3)  788  (100)
Am — amoxicillin, Ce — cephadroxil, Ci — ciproﬂoxacin, Ch — chloramphenicol, Co — cotrimoxazole, Er — erythromycin, Me — metronidazole, Te — tetracycline, Th — thiamphenicol.
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Table  3  The  distribution  of  the  irrationality  of  antibiotic  prescriptions  based  on  the  type  of  disease.
Type  of  disease  Type  of  irrationality
Antibiotic
selection
Duration  of
administration
Frequency  of
administration
Duration  and
frequency
Total  (%)
Abscess,  furuncle,
and  carbuncle
2 0  0  0 2  (0.9)
Acute  pharyngitis  11  72  0  0 83  (37.7)
Acute  otitis  media  0  5  0  0 5  (2.3)
Amebiasis  6  0  0  0 6  (2.7)
Bacterial
conjunctivitis
9  0  0  0 9  (4.1)
Chronic  suppurative
otitis  media
0  2  0  0 2  (0.9)
Common  cold  0  16  0  0 16  (7.3)
Community  acquired
pneumonia
1  0  0  0 1  (0.5)
Cystitis  2  2  0  0 4  (1.8)
Diarrhea  0  8  0  0 8  (3.6)
Eczema  6  0  0  0 6  (2.7)
Impetigo  9  0  0  0 9  (4.1)
Non  speciﬁc  acute
respiratory
infection
1  43  0  0 44  (20.0)
Sinusitis  0  1  0  0 1  (0.5)
Stomatitis  0  2  0  0 2  (0.9)
Typhoid  0  1  7  4 12  (5.5)
Tonsillitis  3  7  0  0 10  (4.5)
Total  (%)  50  (22.7)  159  (72.3)  7  (3.2)  4 (1.8)  220  (100.0)
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targest  group  of  patients  was  women  (54.4%)  aged
etween  19  and  60  years  (46.0%)  (Table  1).
Of the  70  infectious  diseases  diagnosed  (Table  2),
he most  common  were  pharyngitis  (40.2%),  non-
peciﬁc  acute  respiratory  infection  (25.4%),  acute
onsillitis  (5.3%),  the  common  cold  (3.7%),  diar-
hea (3.7%)  and  typhoid  (3.3%).  Nine  antibiotics
ere prescribed  according  to  availability.  The  most
requently  prescribed  were  amoxicillin  (73.5%),
o-trimoxazole (17.4%),  and  thiamphenicol  (3.3%).
moxicillin  and  co-trimoxazole  were  mostly  pre-
cribed for  acute  pharyngitis,  nonspeciﬁc  acute
espiratory  infections  and  the  common  cold.  Co-
rimoxazole  was  also  prescribed  for  diarrhea.
hiamphenicol  was  mostly  prescribed  for  typhoid.
ational analysis
ut  of  788  prescriptions  with  antibiotics,  392  pre-
criptions  were  randomly  chosen  and  evaluated.
pproximately  220  of  the  392  prescriptions  did
ot meet  the  criteria  for  rational  antibiotic  pre-
criptions  in  antibiotic  selection  (22.7%),  duration
f administration  (72.3%),  frequency  of  admin-
stration  (3.2%),  or  duration  and  frequency  of
a
T
ﬁ
[dministration  (1.8%).  Irrational  administration  and
uration of  antibiotic  treatment  occurred  most
ften for  pharyngitis,  which  was  the  most  common
nfectious problem  (Table  3).
Physicians who  had  attended  training  on  rational
rug use  were  2.01  times  more  likely  to  be  rational
n the  prescription  of  antibiotics  than  those  who
ad not  completed  such  training.  Physicians  with
ess experience  (i.e.,  <7  years)  were  3.95  times
ore likely  to  be  rational  when  prescribing  antibi-
tics than  those  who  had  worked  for  longer  (i.e.,
7 years)  (Table  4).
iscussion
ecause  the  most  common  infectious  diseases  in
ndonesia are  acute  respiratory  infections  [14],  it
as not  surprising  that  the  most  common  infec-
ions  in  this  study  were  pharyngitis,  non-speciﬁc
cute respiratory  infection,  and  acute  tonsillitis.
he results  of  this  study  are  similar  to  Munaf’s
ndings in  six  PHCs  in  South  Sumatra,  Indonesia
27], although  in  the  latter  study,  ampicillin  was
46  R.  Andrajati  et  al.
Table  4  Multivariate  association  of  characteristic  of  physicians  and  the  rationality  of  antibiotic  prescriptions  in
11  primary  health  center.
Characteristic  of  physicians  Rationality  of  antibiotic
prescribing  (n  =  172)
OR  95%  CI  p  value
Education
Master  of  medicine  13  (92.4%)  6.264  0.020—1.273  0.083
General  medicine 159  (42.1%)
Years  of  service
Short  (<7  years) 91  (65.0%) 3.952 0.158—0.405 0.000
Long  (≥7  years) 81  (32.1%)
Training  on  rational  drug  use
Had  attended  142  (46.1%)  2.014  0.286—0.860  0.013
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the  most  frequently  prescribed  antibiotic  (31%  of
1776 prescriptions).  This  difference  may  relate  to
the availability  of  antibiotics  at  the  centers.  In
the present  study,  ampicillin  was  not  available
in the  health  centers,  and  amoxicillin  was  not
available at  the  PHCs  in  Munaf’s  study.  An  inap-
propriate  supply  of  medicine  is  one  of  several
determinants of  irrational  antibiotic  use  [12], and
the lack  of  availability  of  the  indicated  antibi-
otics may  limit  the  ability  of  prescribers  to  provide
appropriate  antimicrobial  therapy  [19].  That  chlor-
amphenicol  and  thiamphenicol,  which  have  similar
indications,  were  available  while  ampicillin  was
not reﬂects  the  poor  supply  in  the  area  of  our
study.
This study  revealed  evidence  of  irrational  antibi-
otic prescribing  for  diarrhea  and  the  common
cold. For  both  conditions,  it  is clearly  mandated
that antibiotics  should  not  be  used  because  most
episodes  are  caused  by  a  virus  [16]. In  our  study,  the
most frequently  prescribed  antibiotic  for  diarrhea
was co-trimoxazole  (Table  3).  A  study  conducted
in India  showed  that  the  main  antibiotic  class  that
was prescribed  for  diarrhea  was  ﬂuoroquinolones
[28].  Similar  to  our  ﬁndings,  a  study  in  Hong  Kong
reported  upper  respiratory  tract  infections  to  be
the most  common  diagnoses  and  amino-penicillin  to
be the  most  commonly  prescribed  antibiotic  [29].
The ﬁndings  of  the  present  study  highlight  the
irrational use  of  antibiotics  in  Depok  City’s  health
centers.  As  in  previous  studies,  the  principles
of rational  antibiotic  prescription  were  not  fully
applied  by  physicians  in  daily  medical  practice
[3,5—7].  These  ﬁndings  also  support  the  claim
that most  antibiotic  prescriptions  in  primary  health
care are  irrational  [2,4,12,18,28,29]. The  deter-
minants  of  antibiotic  prescribing  include  a  lack
of knowledge,  perceived  patient  demand,  eco-
nomic incentives,  pressure  from  pharmaceutical
promotions,  fear  of  bad  clinical  outcomes,  peer
h
c
porms  and  local  medical  cultures,  timely  labora-
ory  results  and  an  unstable  antibiotic  supply  [19].
 qualitative  study  in  Spain  [30]  revealed  that
he identiﬁcation  of  physician  attitudes  and  knowl-
dge related  to  inappropriate  antibiotic  prescribing
nables the  development  of  speciﬁc  interventions.
 recent  systematic  review  concluded  that  inade-
uate  knowledge  of  prescribing  is  prevalent  among
hysicians,  however  many  physicians  were  inter-
sted in  improving  their  antibiotic  prescribing  [31].
A major  ﬁnding  of  this  study  was  that  the  dura-
ion of  antibiotic  administration  was  frequently
oo short.  This  observation  is  in  agreement  with
he published  data  indicating  that  medical  doctors
re most  likely  to  prescribe  antibiotics  for  insufﬁ-
ient periods  of  time  in  developing  and  transitional
ountries [12]. In  Depok  City,  this  behavior  may
ave been  inﬂuenced  by  the  pooled  procurement
ystem for  all  PHCs,  which  might  have  resulted  in
n insufﬁcient  supply  of  antibiotics.  A study  in  Korea
oncluded  that  prescription  patterns  were  more
ffected  by  supply  factors  than  by  demand  fac-
ors [32]  and  that  antibiotic  choices  were  guided  by
he availability  of  drugs.  Lack  of  prescriber  knowl-
dge could  be  a  cause  of  an  inappropriate  antibiotic
herapy duration  [12]. Future  studies  should  be  con-
ucted to  further  determine  the  possible  causes
or the  irrationally  short  durations  of antibiotic
herapy.
Rational drug  use  training  leads  to  an  increased
nderstanding of  the  considerations  associated  with
rescribing  antibiotics.  By  following  these  gen-
ral principles,  all  physicians  are  expected  to
rescribe  antimicrobial  agents  in  a responsible
anner that  beneﬁts  both  the  individual  patients
nd the  community  [9,12,15]. On  average,  edu-
ational  interventions  targeting  health  providers
ave the  largest  effect  [12]. Moreover,  many  physi-
ians are  interested  in  improving  their  antibiotic
rescribing [31].
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[actor  related  to  rational  antibiotic  prescriptions  in
In  the  present  study,  physicians  with  less  expe-
ience (<7  years)  were  3.9  times  more  likely  to  be
ational  when  prescribing  antibiotics  in  health  cen-
ers than  those  with  more  experience  (≥7  years)  in
he present  study  (Table  4).  One  plausible  explana-
ion is  that  most  physicians  with  more  experience
ere managers  of  the  centers  in  Depok  City  and
everal  had  not  yet  received  rational  drug  use
raining. Furthermore,  older  physicians  may  be
ore exposed  to  pressure  from  pharmaceutical
ompanies  and  patients  than  younger  physicians
ho have  recently  completed  medical  school  train-
ng. The  inappropriate  use  of  antibiotics  can  be
ttributed  to  a  number  of  factors,  including  physi-
ian non-adherence  to  treatment  guidelines,  lack  of
nowledge and  training  regarding  antibiotics,  lack
f diagnostic  facilities,  uncertainty  over  the  diagno-
is, pressure  from  the  pharmaceutical  industry,  fear
f clinical  failure,  ﬁnancial  beneﬁts  for  physicians,
nd pressure  from  patients  to  prescribe  antibiotic
reatment [29,31].
While  we  believe  this  work  has  important  impli-
ations for  physicians’  attitudes  toward  the  rational
se of  antibiotics,  one  limitation  is  that  the  assess-
ent  of  rationality  was  not  entirely  based  on
he treatment  guidelines  issued  by  the  Ministry
f Health  of  the  Republic  of  Indonesia.  Moreover,
 small  number  of  physicians  participated,  which
ay reduce  the  generalizability  of  our  ﬁndings.  Our
esults should  be  explored  in  a  larger  study  to  better
nderstand  the  factors  that  inﬂuence  prescribing,
hich will  help  to  determine  the  correct  strategy
or improving  prescribing  patterns.
onclusion
ost  antibiotics  were  prescribed  irrationally  in  the
ub-district  PHCs  in  Depok  City,  Indonesia.  Train-
ng for  rational  drug  use  and  physician  experience
ere factors  associated  with  the  rationality  of
ntibiotic  prescriptions,  suggesting  that  training
or physicians  regarding  the  principles  of  rational
ntibiotic  prescriptions  is  very  important.  Suitable
nterventions  are  urgently  required  to  encourage
he rational  prescription  of  antibiotics  in  the  PHCs.
unding
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he  authors  declare  that  they  have  no  competing
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